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(57) Abstract: A collaborative input system (10) includes a host computer (12). A display (14) is associated with the host computer. 
The host computer includes a processor (15) configured for executing an application to provide an image (17) on the display (14). 
At least one electromagnetic digitizer (18) is provided separate from the host computer. The digitizer (18) has an input surface (22) 
defining a display space that is mapped to coincide with the display (14), and a pen structure (24) operatively associated with the 
input surface such that proximity of the pen structure with respect to the input surface, as a result of a user's input, is detected by the 
digitizer (18). A wireless communication link is provided between the host computer (12) and the digitizer (18) such that a user's 
input can be transmitted from the digitizer (18), be received by the host computer (12), and be represented graphically on the display 
together with the image in real time, thereby permitting the user, associated with the digitizer (18), to personally provide input to the 
host computer displaying the image. 
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COLLABORATIVE INPUT SYSTEM 

This application is based on U.S. Provisional Application No. 60/246,978 filed 
on November 13, 2000 and claims the benefit thereof for priority purposes. 

5 

FIELD OF THE INVENTION 

The invention relates to digitizers or graphics tablets having wireless interfaces 
to allow one or more units to share bandwidth in the same physical 
10 environment so that more than one unit can communicate with and control a 
host computer. 

BACKGROUND OF THE INVENTION 

More and more work in organizations is being conducted through teams or 
groups. It is common to conduct group meetings wherein a host computer 
operating application software is used to deliver and display meeting content 
so that everyone in that meeting can conveniently view the content. The 
visual images created by the applications provide meeting participants with the 
opportunity to collaborate with their colleagues more effectively. The difficulty, 
however, is that in these meetings, it is not easy to convey and disseminate 
information effectively, especially when multiple applications are utilized in the 
meeting such as presentation software and Computer Aided Design (CAD) 
software. Even with such powerful software, meeting participants are left to 
their own techniques to capture meeting notes and information, typically 
through their own note taking. In addition, the host typically will have the same 
issue and be forced to keep track of the meeting progress through his or her 
own note taking, often generated after the meeting. The result is that meeting 
participants are often not on the same page with regard to events at the 
meeting. 

Furthermore, individuals in a group meeting are not typically able to directly 
control the host computer or annotate and edit the display content. The result 
is that only one participant at a time, usually the meeting's host, owns the 
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means to control, via a keyboard or other input device, the flow of information 
from participants to the host computer where the information is displayed and 
saved and then later distributed. All other participants are dependent on the 
host to acknowledge, properly interpret, accept and then accurately input their 
5 ideas into the host computer for others to view. 



Accordingly, there is a need to provide a collaborative input system which 
enables every participant to personally control and provide input to the host 
computer through the use of multiple wireless pen-based devices and which 
10 captures the currently displayed image, no matter what application generated 
the image, thereby permitting a user to annotate directly over the image and 
thus capture specific notes associated with that image. 

SUMMARY OF THE INVENTION 

15 

An object of the invention is to fulfill the need referred to above. In accordance 
with the principles of the present invention, this objective is achieved by 
providing a collaborative input system that includes a host computer and a 
display associated with the host computer. The host computer is configured to 

20 ' execute an application to provide an image on the display. At least one 
electromagnetic digitizer is provided separate from the host computer. The 
digitizer has an input surface defining a display space that is mapped to 
coincide with the display, and a pen structure operatively associated with the 
input surface such that proximity of the pen structure with respect to the input 

25 surface, as a result of a user's input, is detected by the digitizer. A wireless 
communication link is provided between the host computer and the digitizer 
such that a user's input can be transmitted from the digitizers, be received by 
the host computer, and be represented graphically on the display together with 
the image in real time, thereby permitting the user associated with the digitizer 

30 to personally provide input to the host computer displaying the image. 

In accordance with another aspect of the invention, a method of providing 
input to a host computer is provided. The host computer has a display 
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associated therewith and includes a processor configured for executing an 
application to provide an image on the display. The method includes providing 
one or more electromagnetic digitizers separate from the host computer and 
separate from each other. Each digitizer has an input surface defined to a 

5 display space, and a pen structure operatively associated with the input 
surface such that proximity of the pen structure with respect to the input 
surface, as a result of a user's input, is detected by the digitizer. The display 
space is mapped to coincide with the display. A wireless communication link 
is provided between the host computer and each digitizer such that a user's 

10 input can be transmitted from any of the digitizers, be received by the host 
computer, and be represented graphically on the display together with the 
image in real time, thereby permitting multiple users, each associated with a 
digitizer, to personally provide input to the host computer displaying the image. 

is In accordance with yet another aspect of the invention, a method of capturing 
presentation information at a host computer is provided. The host computer 
has a display associated therewith and includes a processor configured for 
executing an application to provide an image on the display. The method 
includes capturing a current image on the display, making the captured image 

20 a background image, capturing annotation associated with the background 
image made remotely from the host computer via an electromagnetic digitizer, 
the digitizer having an input surface defining a display space that is mapped to 
coincide with the display, and saving the background image and annotation. 

25 Other objects, features and characteristics of the present invention, as well as 
the methods of operation and the functions of the related elements of the 
structure, the combination of parts and economics of manufacture will become 
more apparent upon consideration of the following detailed description and 
appended claims with reference to the accompanying drawings, all of which 

30 form a part of this specification. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

5 The invention will be better understood from the following detailed description 
of the preferred embodiments thereof, taken in conjunction with the 
accompanying drawings, wherein like reference numerals refer to like parts, in 
which: 

10 FIG. 1 is a schematic view of a collaborative input system provided in 
accordance with the principles of the invention. 

FIG. 2 is a flow chart of a process of capturing image and annotation 
information in accordance with the invention. 

15 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

With reference to FIG. 1, a collaborative input system, generally indicated at 
10, is shown in accordance with the principles of the present invention. The 

20 system 10 includes a host computer 12 having a display 14 associated 
therewith. The host computer 12 includes a processor configured for 
executing an application such as, for example, CAD software or presentation 
software, to provide an image 17 on the display 14. The display 14 is 
preferably projected, by means of a projector 23 onto a digital whiteboard 21 

25 such as, for example, the Interwrite MeetingBoard' manufactured by GTCO 
CalComp. Thus, the host can provide input to the image 17 via a pen device 
operatively associated with the whiteboard. The display 14 can also be a host 
computer monitor. A radio frequency transceiver 15 is associated with the 
host computer 12 to transmit and receive radio frequency communication from 

30 one or more electromagnetic digitizers, generally indicated at 18, as will be 
explained more fully below. 
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The electromagnetic digitizers 18 are separate from the host computer 12 and 
separate from each other. All digitizers 18 are located in a common area 
within radio frequency communication with the host computer transceiver 15. 
Each electromagnetic digitizer 18 is a pen-based unit such as, for example, 

5 the Interwrite MeetingPad' manufactured by GTCO CalComp. As used 
herein, the term "digitizer" includes devices such as graphic tablets having an 
opaque writing or input surface 22. There is no local user display feature or 
storage at the digitizers 18. The digitizers 18 are of the conventional 
electromagnetic coupling type in which exciting lines and detecting lines are 

10 arranged in X and Y directions, respectively. The digitizer 18 detects changes 
in the signal levels of the detecting lines due to a magnetic field of a pen 
structure 24 to thereby detect position of a pen structure 24, when the pen 
structure is in proximity to the input surface. The pen structure 24 is preferably 
a wireless pen that communicates with the digitizer 18 via an electromagnetic 

is wave that is received by a detection circuit of the digitizer in the conventional 
manner. Due to proximity sensing, the pen structure 24 need not contact the 
input surface 22. The pen structure 24 includes side buttons 27 and a tip 
button 28 to provide the functions of left and right mouse buttons so that the 
digitizer user can control mouse functions of the host computer 12. 

20 Depressing the buttons 27 or 28 causes a radio frequency signal to be sent 
from the digitizer 18 and received by the host computer to control mouse 
functions of the host computer 12 or to perform annotation on the captured 
screen surface as will be explained below. 

25 Each digitizer 18 is preferably wireless and includes a radio frequency 
transceiver 26 for transmitting data to the host computer 12 via the transceiver 
15. Thus, the system 10 includes a radio frequency communication link 
between each digitizer 18 and the host computer 12 via the transceiver 15. 

30 An addressing scheme allows multiple digitizers 18 to share bandwidth within 
the same physical environment so that more than one digitizer 18 can 
communicate and control the host commuter 12 while the digitizer 18 is 
operating in an un-tethered mode. In particular, an RF device (transceiver 15) 
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is coupled to the host computer 12 via serial or USB cable. In the. broadest 
aspects of the invention, the transceiver 15 may be considered to be part of 
the host computer 12, but is preferably a separate device. The transceiver 15 
only asks for data when no other digitizer 18 is transmitting. Each digitizer 18 
5 only talks (transmits) when asked for data by the transceiver 15. The 
exception is when another digitizer 18 has not answered at its full address, 
there is a small window where a digitizer 18 can send a link request to the 
transceiver 1 5 at the same primary address. 

10 Addressing works as follows. The manager has a primary address (for 
example, 0 to 9. Each digitizer 18 has a sub address added to the primary 
address (for example 0 to F). A digitizer 18 only sends data when it 
sees (receives) its full address sent by the transceiver 15. The transceiver 15 
only talks to digitizers with the same primary address. In the embodiment, the 

is display 14 primary address is set by a switch and the sub address thereof is a 
fixed number. 

The sub address for the digitizers 18 are preferably set by the host, allowing 
more dynamic configuration to occur. The configuration process is as follows: 
20 1) The user presses a Link button on the digitizer 1 8. 

2) The digitizer 1 8 looks for the next valid packet from the transceiver 1 5. 

3) The digitizer 18 then uses that address for the primary part of its address 
and sets its sub address to 0. 

4) The digitizer 18 transmits a link request packet to the transceiver 15. This 
25 is done when any device (e.g. digitizer) with the same primary address is 

addressed but does not have any data to send. After a short delay during 
which the other device should have sent its data, the digitizer 18 sends a short 
link request packet to the transceiver 15. The transceiver 15 then sends 
commands to the digitizer 18 to change its sub address (4 to F) and then asks 
30 the digitizer 18 for information about itself and for data. Multiple transceivers 
15 can work together because they can check to make sure no one else is 
talking when they want to talk. 
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With the system 10, a meeting can be made more productive when ail 
participants have a convenient and natural way to take control of the host 
computer 12 and individually provide their ideas and inputs. 

5 A single, predefined coordinate system is used in the system 10 that resides 
on the host computer 12. All digitizers 18 are mapped in the same graphic 
display space that coincides with the display 14. For example, as shown in 
FIG. 1, information 25 input on digitizer 18' coincides with the display 14 so as 
to be shown in the corresponding location on the display 14 and on the 

10 projected image on the whiteboard 21. Handwritten information 25 does not 
appear on the digitizer 18, the stoke is however captured electronically and is 
represented graphically on the display 14 and whiteboard 21 (if provided) 
together with the image 17. The screen capture and annotation is done by a 
software application such as the Interwrite' software of GTCO CalComp. The 

15 software runs on the host computer 12 which has the drivers included for 
hardware to map the digitizer display space to the display 14. The software 
has two basic elements: 1) the application that allows the images to be 
captured, annotated and saved and 2) the interface to the hardware, that 
interprets the information coming in from the digitizers 18. 

20 

The host computer 12 includes a processor for executing an application such 
as the Interwrite' software to capture the currently displayed image, no matter 
what application generated this image. FIG. 2 shows the steps of capturing an 
image and capturing specific notes associated with the image. The steps of 
25 FIG. 2 can be implemented as executable code stored on computer readable 
medium (e.g., a hard disk drive, a floppy drive, a random access memory, a 
read only memory, an EPROM , a compact disc, etc.). 

With reference to FIG. 2, in step 100, an image 17 currently displayed on 
30 display 14 is captured. In step 110, the captured image becomes a 
background image allowing a user to annotate directly over the background 
image 17 (step 112). In step 114, the specific notes associated with the 
background image are captured. Thereafter in step 116, the background 
image and annotation are saved to file for storage and distribution. Multiple 
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images are saved using a file format that compresses the master image, adds 
header information identifying the location of the images associated with the 
meeting, which includes the actual images and notes written. This file, 
containing multiple images, can then be distributed to all meeting participants. 

5 To support meeting participants that do not have the application on their 
personal computer, a self-executing file structure is supported, which bundles 
a viewer program with the image file to allow viewing and printing of the 
images without need for any additional software. This alleviates attendees 
from being required to have their own individual sets of notes and allows all 

10 meeting participants, and even non-participants, to view actual notes and 
images from the meeting, allowing all to be u on the same page". 

It can be appreciated that the system 10 can be employed without annotating 
over an image presented on the display 14 via software operating on the host 
is computer 12. For example, meeting participants can initiate the meeting by 
inputting information on a digitizer 18, with the information being represented 
graphically on the display 14. 

Thus, the collaborative input system 10 allows meeting participants to 
20 manipulate, then annotate, over 2D or 3D models generated from any 
Computer Aided Design (CAD) application, or images from presentation 
software, running concurrently. A sequence of images generated at a meeting 
can be created, saved, viewed, . printed and subsequently e-mailed. Since the 
images can optionally be saved in a self-executing file, meeting participants, 
25 suppliers and other outside business partners can now all be on the same 
page, even if they don't have the system 10. 

The foregoing preferred embodiments have been shown and described for the 
purposes of illustrating the structural and functional principles of the present 
30 invention, as well as illustrating the methods of employing the preferred 
embodiments and are subject to change without departing from such 
principles. Therefore, this invention includes all modifications encompassed 
within the spirit of the following claims. 
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What is claimed is: 



1 A collaborative input system comprising: 
a host computer, 

a display associated with the host computer, the host computer being 
constructed and arranged to execute an application to provide an image on the 
display, 

at . least one electromagnetic digitizer provided separate from the host 
computer, the digitizer having an input surface defining a display space that is 
mapped to coincide with the display, and a pen structure operatively associated with 
the input surface such that proximity of the pen structure with respect to the input 
surface, as a result of a user's input, is detected by the digitizer, and 

a wireless communication link between the host computer and the digitizer 
such that a user's input can be transmitted from the digitizer, be received by the host 
computer, and be represented graphically on the display together with the image in 
real time, thereby permitting a user associated with the digitizer to personally provide 
input to the host computer displaying the image. 

2. The input system of claim 1, wherein a plurality of electromagnetic 
digitizers are provided separate from the host computer and separate from each 
other. 

3. The input system of claim 1, wherein the communication link includes a 
radio frequency transceiver at the digitizer and a radio frequency transceiver 
associated with the host computer. 

4. The input system of claim 1, further comprising a digital whiteboard upon 
which the display is projected. 

5. The input system of claim 1 , wherein the pen structure is constructed and 
arranged to communicate with the input surface in a wireless manner. 

6. The input system of claim 1, wherein the pen structure is constructed and 
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arranged to control mouse functions of the host computer. 

7. The input system of claim 1 , wherein the input surface is an opaque writing 
surface. 

8. A collaborative input system comprising: 
a host computer, 

means for displaying an image, associated with the host computer, the host 
computer being constructed and arranged to. execute an application to provide an 
image on the displaying means, 

electromagnetic digitizing means for inputting data, the digitizing means being 
separate from the host computer, the digitizing means having an input surface 
defining a display space that is mapped to coincide with the displaying means, and a 
pen structure operatively associated with the input surface such that proximity of the 
pen structure with respect to the input surface, as a result of a user's input, is 
detected by the digitizing means, and 

means for communicating between the host computer and the digitizing 
means such that a user's input can be transmitted from the digitizing means, be 
received by the host computer, and be represented graphically on the displaying 
means together with the image in real time, thereby permitting a users associated 
with a digitizing means to personally provide input to the host computer displaying 
the image. 

9. The input system of claim 8, wherein the means for communicating 
includes a radio frequency transceiver at the digitizing means and a radio frequency 
transceiver associated with the host computer. 

10. The input system of claim 8, further comprising a digital whiteboard upon 
which the display is projected. 

11 The input system of claim 8, wherein the pen structure is constructed and 
arranged to communicate with the input surface in a wireless manner. 
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12. The input system of claim 8, wherein the pen structure is constructed and 
arranged to control mouse functions of the host computer. 

13. The input system of claim 8, wherein the input surface is an opaque 
writing surface. 

14. A collaborative input system comprising: 
a host computer, 

a display associated with the host computer, 

at least one electromagnetic digitizer provided separate from the host 
computer, the digitizer having an input surface defining a display space that is 
mapped to coincide with the display, and a pen structure operatively associated with 
the input surface such that proximity of the pen structure with respect to the input 
surface, as a result of a user's input, is detected by the digitizer, and 

a wireless communication link between the host computer and the digitizer 
such that a user's input can be transmitted from the digitizer, be received by the host 
computer, and be represented graphically on the display in real time. 

15. The input system of claim 14, wherein a plurality of electromagnetic 
digitizers are provided separate from the host computer and separate from each 
other. 

16. The input system of claim 14, wherein the communication link includes a 
radio frequency transceiver at each digitizer and a radio frequency transceiver 
associated with the host computer. 

17. The input system of claim 14, further comprising a digital whiteboard 
upon which the display is projected. 

18. The input system of claim 14, wherein the pen structure is constructed 
and arranged to communicate with the input surface in a wireless manner. 

19. The input system of claim 14, wherein the pen structure is constructed 
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and arranged to control mouse functions of the host computer. 

20. The input system of claim 14, wherein the input surface is an opaque 
writing surface. 

21. A method of providing input to a host computer having a display 
associated therewith, the host computer being configured to execute an application 
to provide an image on the display, the method including: 

providing at least one electromagnetic digitizer separate from the host 
computer, the digitizer having an input surface defining a display space, and a pen 
structure operatively associated with the input surface such that proximity of the pen 
structure with respect to the input surface, as a result of a user's input, is detected 
by the digitizer, 

mapping the display space to coincide with the display, 

providing a wireless communication link between the host computer and the 
digitizer such that a user's input can be transmitted from the digitizer, be received by 
the host computer, and be represented graphically on the display together with the 
image in real time, thereby permitting the users associated with the digitizer to 
personally provide input to the host computer displaying the image. 

22. A method of capturing presentation information at a host computer, the 
host computer having a display associated therewith and being configured to 
execute an application to provide an image on the display, the method including: 

capturing a current image on the display, 
making the captured image a background image, 

capturing annotation associated with the background image made remotely 
from the host computer via an electromagnetic digitizer, the digitizer having an 
input surface defining a display space that is mapped to coincide with the display, 
and 

saving the background image and annotation. 
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Capture current image 
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Make captured image background image 



Annotate over background Image 
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Capture notes associated with background image 



114 



Save background image and annotation 
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